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the above swelling. The device Is further provided with 
a massage means for massaging the legs. 
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PROBLEM TO BE SOLVED: To provide a swelling 
measunng device capable of accurately measuring 
swelling, and to provide a swelling measuring device 
capable of eliminating swelling by massaging the legs in 
addition to measurement of the swelling. 

SOLUTION: This swelling measuring device is provided 
with a pair of caJf placing parts for placing both of 
the calves, a pair of measuring current applying 
electrodes provided on the calf placing parts in contact 
with the calves placed on the calf placing parts, a pair 
of voltage measuring electrodes provided on the calf 
placing parts in contact with the calves placed on the 
calf placing parts closer to the knees rather than the 
measuring current applying electrodes, an AC current 
supply means for supplying measuring AC current 
between the measuring current applying electrodes, a 
voltage measuring means for measuring voltage between 
the voltage measunng electrodes, a sweOtng computing 
means for computing the swelling according to an organic 
electric impedance value calculated from the supplied AC 
current and measured voltage and an output means for 
outputting at least either the calculated swelling or 
the determination result on the swelling according to 
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(57) iwm 

[&S] tc<*_E4rjEttfcai^-C#Stf<*jai)EK 

9, tr<*«r«HH-C*atr<*«J6St«©a«t. 
[8?&^a] ^KSgas«g^tx5-*tWSI_5ttggi5. 

tr<*xtr*ntt-5tr<**aft?*. sasttfctK 
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t. 

taarstf < *fl«jw«fc * 

So 

IB** 3 ] a*#OJ£*r-^ yD— ^ y ^ 
»6««fc*r«;St3:/i — hfc. 

fc. 

> tr— ^ ^ * is s<5 v * r &i&#<d < *s 
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S«:i£**lRll3:aa»*-fr5J:5f-i-S^7-< KSHM8 

[0 00 1] 

3 tK K Hi" 3 fc "C *> 5 o 

[0 0 0 2] 

30 d5fr««^fcstt"rt-w«br u*5 r tjftsjRBafc s*t 

v^Tix<o»^-efc, X*Wi::tta*a s :fc*<flOBU * 

[0003] b36*U It^-Cfcfi-t) 5Sr(OJ:5^tf 
tp< A/-ev^«B^<o*^ds^#^fctttk-t"*fc«>-c*> 

So 

[0 0 0 4] 

I»W^»*UJ:5fci-*K«] r<D±5fctf<^»4, 
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[0005] Lt^ot, hzAcom-frinz, SBW 

oTt>tf<*#i:iv|\ m9}&Wm$tiX L*oTV>5 

5 * r t £ LT Ll£ p r. i: fc 5. 
[0 0 0 6] rroj;p^nitgttSr7 , j;<-ffcfc^fi, #A 

*&fcj£&-C\ fiovyf- S^Sr^o-C, tf<^-Sr^ 

[0007] ki-. iiap^-cai^^^fc^ffa^ >-f 
s*rac[ifctTi3*isfc«>» ajfe»*aMt<*oTL* 

[0008] mia<oif»ii%^$iirv^5^fi»c 
tttofc, tr<*SHta£T#Tt>. tr<**r«H«i-*r. 
[0 0 0 9] fcU tf<*S!3tSgf;:S<0^y^— ^Sr 

iVCV**. r(7?jlil^ffiSS©|0}ffl^Olot UTtt, BP 
TJE.©jhfT& i<t5lt 5 i: 9 . 

[0 0 10] flio-c, mrJ6LfcJ:5iic*«4r 
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fc. tf<^*©JBI*fc*ftT<C<, a©-*-?*- 5?«rfro 
T. tr<*«rj»«i-Ct5J:5 4tr<*»3e611«rlt«ti- 

[0011] 

[WaSrP^i-SfcftO^©] WSio-oolAKJ: 

t a& £ HfcSBE t *» e> »a s ^mm^ v t-y 

[o o i 2] *«Wo^o©Slii(Ojgffi»cJ;ivff, sSia 
SSE«^gi5»4, IUI«riK«^ttftNrSI»U49«>nitt<r 

[0 0 13] *«M©*J©*16©»«»cJ:iitf. tr<* 

atrMWB*.*. ^yt^yfSU, mEKBBBtttt 

# 5 i 5 fcfllJ* * Jxt v >T t i v >„ 
[0 0 14] **WrogiJrom^f-«tS^fcli» 

©**t-«xfcRij bnfc-»©a«»m«fipjp««i:. 
MfemnffitPMmM a k> mm<D&mx-mmm.mm^mm 

roaffi*a^i-smEas#ai:. w^sixfcx«aa«E 
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[0015] *&mv>— <><Dnm<oMm\z£ti&, tr< 

[0016] ffiG««c^#a». «ftoflftft0N£ 

[0 0 17] *«W<DgiJ<o|liiSo^llg^J:jxtf, iiulBJJl 
[0 0 18] 

[0019] ifci\ **w^wa^ovNriftMi-*^, 
*»Wfc:J:fttf, l 0 l 0^S)^^DT#fr^^ 
C*{**##*oX»fcJ:aiK*£* KHIH 

[0 0 2 0] Jkfc, *3SWt-*5V^T^V^*fr««^^ 

^^«filcJ:tL«, ^fWML-Y^tr— yis*m<o*t£b 

[0021] rtttt, ftftoia^v^y^n ii 
M0S^0l^tJ:p4, SBBJSWRfittR e , 

ic, =2— /i/- a— /uonawo^tt} RSift's. 

[0 0 2 2] ^oT. ^bf— *V*fi, - 



(4) 

[0 0 2 3] H3JCfc^t5^ R o, R i n f &£TfZ c 
«-Cfc6 0 Ro^it^R i n f Ko^TH, ^tl^fth, 

KJfc, IMS**** MRUS*, «!lrt*HI*fcW»US 

[0024] tf<wi, MRffi (jh<gft<Dmm,mmmz 

So 

[0 0 2 5] L*»U l»«LfcJ:3fc:, 0*£»fc*JV> 

»fcB*ftJSK:i8V^TJII»ttK:»*-rstr<*o* 
[0 0 2 6] **W^*5V^r, H«tft^a£»E«at«: 

[0027] nt\ tr<*3fts»±i-smr©4fe#ofc* 
so MnDDQKjS^B 4 (a) t^-TJ:5^> fir^L, Wfffi 
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SSiRlfi, Rl = p • L/S ltf<*^36±i-5r. t 
X\ ■ Bir»**W2K:«fl2Ufc»frt:3%*.6. 

ntttt©RW*ojgtttS{ki-S}5s, gi4o (b) 
iRwt*oH«i©»a:R2tt, 

R2=p • L/S 2 
R 1, R 2^ffiV>T 

Wl = k/Rl (1) 

W2 = k/R2 (k«:3£«c) (2) 

AW=W2-W1 

* (1) , (2) ±9, 

AW=k/R2-k/Rl 

= k " • (R 1 -R 2) / (R 2 • R 1) 

[0 0 2 8] ^lt. ^<DJ:5^»fflSK*IBms©aE 

iKomAfcHu mxmx<o»^ y »K*±nastomBt 
t£&mftmiz&\,*xnmztiz<oi>mt: lv\ 

[0 0 2 9] H5tt, **W«)tf<*jlB3e*«OJB-|| 

x.5 e ^aa^sisi oo£ 

**|p]Kat!Tte3Bt5ai»«)^9-f K*l 2 a, 12b 
jWejfcStu K-&2 l36S«ifeix-CV^. 

KE«fi«B2 2a\ 2 2 b^KJtb^TV^o KE<£© 
Sfl2 2a, 2 2bfi, KK3ft«lR*Six5»W2 3 a. 2 
3 b £fit*i5 0 fUgfl 2 3 a , 2 3bli > 1 0 

Kff^^ixTV^o 1-&fc>*>, ^2 3 a. 2 3bSt/ 
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KfittKSB 2 2a. 2 2 b te, ^Si^^g 1 0 <7}ftuB{l!) 
fcBk aSffl^£l"S:fR]ttTKH*11ffl2 2 a, 2 2 b* 

[0 0 3 0] BSHttggfl 22a, 22b fcfi % a^fflfl 
»0t(i2 4a, 2 4 b £«ffia£tt«2 5 a, 2 5 

mm<nffimz&o&otmmzte<>x\,^zw&mwM2 

2 a. 2 2 b fctoia— ffi«rfc-LT^5 D mEa^««2 

io 5 a, 2 5 bte, a05EfflmSEPpJPWBl2 4 a, 2 4 b «fc 

o©WB»:tttt5. m 

BEffl^*« 25a, 2 5 b J*, jH5tffl«aEBUP«ffi 2 4 
a , 2 4 b i «9 fc, 1 0 0>fliffiffllfcflk «B5 

«^SlT«:lRlttTKH*Jtffl2 2 a, 2 2bl:«tSil 

i commas m^u 1 3 1 y > 1 4 h 

*L, 3:7b, ;&{Slffik:te, lix^^f l 5i:AC3-K 
1 6tf«;*-&*LT^3 0 

[0 0 3 1] m 6 He, 0 5 Lfctr < *ffl^ftKOfl| 

^ao^sm ott, ^-r^u=r^t°^-^5 1 
sfMft&iwfca&a^&f? 5cpu, mfflRxtrnwrn? 

t^RAM, I0^-h^fi5 0 

[0 0 3 2] *WSSB1 Ote, JE^, a«*»-^a3E 

«*«S:*«r5*«SH 3, ajfeM*MMM»-eyi>--- 
30 «Srff5fc«>o^r-^^s/^i 4, ^»«»^oiB3efe 

%\^j$mir%>7 4fr$w$ks 2. 7^/w^iuk5 2^fe 

« 4, xfp»^5 4ft^uTxat«aEtaAiHi»5 3^01^ 
■©«»fi:««shfe, *«#tea&m«sraiiBVsfc 
^^a^fflm»s«^ms 2 4a, ^%«seiii abk 5 3 

-r5fc^oa^msEtt*&as2 4 b, s*fist5 4© 

W«l<Z>«E«r*Hli-5f«KiJt*»5 5, 4f»#*>2/SM> 

@&^^a-r5^i6<DmEEasms2 5 a, 2 5b\ * 
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?v=2>¥=l~? 5 l^ffl*t5A/DfM5 8£fil 

[0 0 3 3] JEKl, #$J5£=gE@ 1 OH, ^^oayt 
5 1 <Dfflmz£<9^ ^7^ 2 (/V 

9 1 oa«»±^*PT*fc t) , MzHiftMW- 9-10 
3 4 5 8 2000-185083 -§-^$Bli 

*S!I^«1 Ofit, T^^Dny^ 5 1 CDM^l- 
.fc 9. *7-f K-gf 2 1 Sr*^ K8I2 3 a, 2 3 b fciB 

o-c*aa^gi o<D&%*mim'&®zitz>x7-( k 
jiib^a5 9 2Srffix5,, rmwrngM 9 2©I 

Iffc^&T-fc*), «»Jx«#PS¥8-4 7 5 1 4*4&a-^ 
4#gS¥8-5 7 0 0 2-g-^«tlE«*ix-Ci/>5J:5*« 

[0 0 3 4] 3Jtt x *HJS0illC*5tt5tf< **©80£.R 
U^S»1J— 5?©#Jgte.oV^-C, H7(C^i-7n— f-Y — 

^•1 5asjfT£*L.5£. #Jt««*»P,»fls^ri&Rttfc» 

[0035] ^T'/7'2r\ SS^Si&ift^A**Hfc 
tflitSi, ^f5/^3T% ^yf- S?iiir©»f*#© 

»4, ®ffc#n, WBUixttMGt-e, l o ©tfr 

m®«!l»-J£-i-Sr|S)ltT, JgJUmggE 2 2 a . 
SfcBJ*nS& 2 4 a , 2 4bt:tttU 8!l£fflSsfc 

pp*B«ffi 24a, 24bj:t> &{&ij©&®-c-m/±«ij5t«& 

2 5a. 25b 3. #8fe#©IgJEtt:, KEro^ 

<fc5»'«^£:h^igSl52 3 a, 2 3bJClR§S 
ix, tc-g- p ± o $ *bfcHgJ5«gSS 2 2 

a, 2 2 bfc*jfeLfc#«-e*««S;h.5. 

©rente, flsjeo5^ttt-^5 ± b ^m^ti±mmmm 

U2 2 a, 2 2 b tUtflSI— ffiSrft-r±5K&ttfcftfc 
#li24a v 2 4b. 2 5a, 2 5bfggLfcttl 

[0 0 3 6] ^f^at-li, ^©J:5 4aJES?»ott 
ffP„ a9^fflS»EPP*D®1l2 4 a , 2 4b(l JiElCjg 

ftfcLT^*©-e, garage fiirfc***^KBII] 

[0 0 3 7)^T, ^fy7"4ftt, ^.7 L y7'3-C-a!j 



70 

[0038] ^fyys -en, 
1\ r©*^0i|-eti:, 7?f- ^©ag^mr-fes^ 

hk, ^7=-y7 p 3t?aij^^ixfc^m^>f-y 

[0 0 3 9] ^fyy6Tll, ^7*3 X'^ttlSixfc 

1 * -*> f> Jim is *iz> mis. b m t mcmwim^m 
S6 7iciBit-r5o ^tyT'ym 

*>, ^f^9f, &Sb3S±g|5 9 1 »i, j^©^, * 
K-&2 1 IdSHl^^X, JI)E®gSi5 2 2 a. 2 2b 

5. ttv^T, ^fyT-lOf, K51it)^*eB9 2 

fi, gf^©^W, ^7^K^2 1^7^Kt2 3a, 

2 3bC»otfflSgf 1 0©**^|R)fc^tb^ 
-Br, iKJSttBA 2 2a, 22b tc«S^^fclSJSSr£* 

[0040] 7r y -7 1 1 T*, -v y ih— i/i^T^ * 5 A 

^astfttliESJxS. 77y7"l If, -^s/-^— i?ij^T^ 

JM»*XttSlJEI*T^^X**Hfc4»5*»«r*(l«H- 

1 7-C, ■bf^RTIBtt«*»?>ffJh«litft«. ffiO^ 
HtWh^^SJifcirWWrt-Si. Wy7"l 3T, 

«:fTV\ ^xs/7*i4-e, aij^^tbfciff«^,-r^f- 

^>*{;:g^-r-7 s/-^-i?m©«^#©tf < ^«Sr* 

&©«»#©&■< *£&*aj£-*-5. ^UT, 7ry/l 
5t?, ffi»#©tf< *£©aj5&!8*S:*^«B 1 3^*^ 
i-So -?r©^py5ria9f-^-r. S19^$ft5J;5 

T-^t- ^©aj^mr-fo^i'^^^H^r t 

77^1 3A^b 1 5tt, Su^©^X5'7'3^f> 5 tl^ 
[0 0 4 1] ^fy/l 6t-li, -^BIM^X 
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flF^r«*»*»b#jt*»t4*. s>b** 

9 fcS «K ^^t-^ffPc 
[0 0 4 2] r*>j;5fc, **3eafi«i Ofciaftfe 
tt, ttMTtt* tp<*«o»JES:fT'o-C, if<*#£U 

-^*rlfortr<*«r«|»j1-ar fc*T?#5. tut, 
■7 5/f-^tl:ft Stft*<*ft(Dffl£*fTottK* i 

[0 0 4 3] ^ox^^3tm3ix**J3}fc 

i ( i = lj&ifcn-CfctK ntt3f^©R3£tt"Cfc5. ) 

fcoV^t n Btaottfflft^ ^ bT ' 

7-^^«JAffl*>f — ^ 6 6^>f^oay 
fc'^-*5 l©RAMfcE1tSJtfcJ|Ue«IHly<7^-# 

msitw^EKs 3-mas;ixa. ss««*a*ia»5 3' 
ttHAiaiks 3£R££*u t©Hj»«*«©33E«« 

M£ffi«%R]jlD«« 2 4 a , 2 4b^LTi 

[0 0 4 4] vm*0*n*ttftSttB#SV 

tttt5 4&xfm$hmmm5 s^fottus^s. to* 

• sstWASii, A/DfclJWssfci^s^Wt 
*K**S*LS. t^ffl^gfli, -^^na^f 
^5 1©RAM4l:B«SJl5. RI«Ffc, 8St^2^ 

omfii^sjEaismffi 25a, 25b^ uti»iii 4 
mfitsi«*r±A/D«a»5 8»cj:9^#^»t« -■ 

RAMfcEttSjxa. tUt, r<Dc£ ?tUt$I££*L 

[0045] «iBB«>£imft>rvi^-^^c«>a s 
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Si»Tt5t, i = i +1 iJEWSJx, i ^Bf*©« 
[0 0 4 6] Bl±©i5KLr#JB*ft{SM' ^f-^y 

J^fc* J^&gtFi (i = l^t>n) <p£Sfc««E<0#* 

xwtu dm new srY$i^ LtiE^-rso 

[0 0 4 7] iaiiK^D s> h£*xfcZi ( i = 1^& 
n) i»b, aT<ottHH*as»6ix5 D 

(X-a) 2 + (Y-b) 2 =r2 (5*1) 

X=a ±V(r 2 -b 2 ) 

#»fe*X* It, R0>Rinrefc*J&>6>, 

R0 = a + V(r 2 -b 3 ) 

Rinf = a - V( r 2 - b 2 ) 

a*»feixS. rtx«tt), Bl0effi@Kfcldtt3Reft 
<fct*R i f±, 
Re= RO 

Ri= RO - Rinf/ (RO-Rinf) 

[0 0 4 8] «±^»ia^ DBttA^HR^AttttR 

inf (=Ri//Re) . ^IS^SfeiR e N fflfiSrt^ffigt 
Rii&Ssftfc&tK tut, HBJftrt*l4Ka»iifcRi/Re3»s 
X&btiZo r*Lfe*>«±* tt»J, #5, ftS, <MW 

[0 0 4 9] ^kftfc^ Vfc"-^;*-^ h/P 

tJ^Rinf, *fctt % Re^oit^RiOfil^, IMMWBfJfe 
^i^fWi^gil 0KlA*Ufctt»J, ft 
M, ¥»©tttv^ofcflA^5^— ^tSr5v^t. gE^B 

W, I CW/ECW, MMTBW 

(=ICW+ECW) ^^tt355^^^^t^ e 0«Jx.tf. aa 

isrtffi&icw, ite^tEcw, MMTBWO 
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ffitt. Ri. Re. tlHt, ^SW(DfiI$rffiV>r^T 

I CW=K il Ht2/R i + K i2 W+K i3 
ECW=K el HtVR e + K e2 W+K e 3 
T BW= I CW+ECW 

«&U Kii, K i2 , K i3 , K e i, K e2 , K e 3*±«*) 

^ t - ^yxf (7)?^)IZ ami, ftfcHlftS 

[oo5o] **m«-er±, waa>&5 avisos ana 

> ^ 3 -CJH036 * tuT y 7 6 T-ffi«jf2@3£g 6 7 tea 

^^te^M ^ &it®i-tz> tizzy) mnmfeT- 

v>k*tfcv>r £ «ri£lBLT*5< 0 

[00 5 1] #CfiL % 2T\ JSWSiX^Z a 

m^ZpmtOiZap^ ^f®f^S$f-^^l 

Z a p = Z am — Zpm 

feSIP fcaffi * £ «0&»#<D£{*«$&>f > fcT 

—tf^xmb&ttVrtZZklcXV, -toiBOlBWa 

[0 0 5 2] m^X. *Ty^4-3X\ mE^M^ 
^ # uzj^t*^ — ? 5 l<D*-f-7— ^b^#L, 
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t^/4-4T', *B«>tr<^«MlS:KT0J: 5^*ffl 
Ml = (Zl-Zam) /Zap 

zm, ^(Hia^^tt^cD^m^^t- 

[0 0 5 3] ^"ryZfA - ffltf>tK3*£Mlfc 
S<5l^T\ 4 b @coa^«FjR^*5ttSttS)k%(Otf<*««: 

t* AT*tttf**i:J±;^<ttf< A/T?v*4v* 

[0 0 5 4] BU^O^^^^ p 4-3T*. «©«8"efc5 
AZ=Z1-Z2 

z 1 a^(Dfflm*mfrtLfr8(Dm^mfe£ti 

M2= (AZ-Zap) /Zap 

30 [0 0 5 5] *361fi«^H:. S^T*—* (Zap, Z a 
m) &m^X»m£tiZ>m (Ml, M2) £tK^ffi£: 

m £ a* * tittm &> z v *f±*©±fc«*w ^ tr— y 
[0056] **iifls-ctt, &m$L$iftmn,-( 

^a«^J:i9«**<otf<^S«:*ai-S*s % hiJ^L 

so m&mz^ t t>pr#g-?#>5o 
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[0 0 5 7] *j«6«-C«. tr< *«*>a£IS*fcb 

< g i5KtrtJ:v\ 

[0 0 5 8] **ltWCtt, b<*A0B£IMfc**$ 

tr<*a^aj»S**W*K\ ffW:J:9BALttJ: 

[0 0 5 9] **m«-Ctt. ttMtlC Jt 0 -v 5?|* 

[0 0 6 0] *fc, Wm##&*mW*&mtzm**Z 
JSffill*3e*«SrK*t*:«*i:U'CtAv^ B5 
K«bfctK*a3fc§£Bl 0<D^gP2 3 a % 2 3bJd^ 

£o Sot, ffia*fifcS3V>TfcMJE*SiBffl**lt{fl[lt 

LTtJ:v\ We. r^J5JlSH*«.«rTOa*iRi^Rl«ia: 
fcU A*Sttfc#ft^*tT«»i-S**i:i-*tMr, 
aftt^^^S * t> ** £ *trJ6tt«*M K«B S ft 

shot**), £*)iEm£tf<*mi£&'*jmktez> 0 

[00 6 1IB11H, *%m<nts < *a3t^«o* 2 

■JMrttbTi^a. *»S«ll8 0*±, JBilMs«otr< 

tK *S©a£o*&^*a J: 5 fcbT, J:9lB5«*« 
f&k L^BT'fcSo *B£3SB8 0 tdtt. ^7>f 
2 1^7^Kil2a, 1 2bfi«;fcfc*l-C*3&i\ 
H^ttBSi52 2a > 2 2b^iA')v f y^ll(Dlffi|: 

[0 0 6 2] 

[0 0 6 3] ISEttS«B&t5St<f5ltKEOJgtt^^^ 
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[0 0 6 4] «RffiXliffiffiT*a^S:tTi5fc«>, itSc 

^*-e©a3£«:ff 5 r k 3&5-c-# 5 e 

[0 0 6 5] -7^^-v ? «l6^xbtbTV>^cD-C\ ft 
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